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mmffife&u y 9yv-?m&\±. m&xy-tv hm&mumc &&mm*7± 

mmmttez £ t> izu v t r v 7° t*i*:t^mr*& & z t znnt-t z p l 
mm* 

i: PLL'$Big|il8& 0 

ffiJfc^fgte^&ffi^S^SSi:, Sr-fif^-fe P L L«^Bla»<Z)ffi!IfflI*^S^CfeV^ 
T, 

PLL#$g0fc(BlfiI«r#ffi o 

[»#^9] »#^8iH*©p l L$&®iaBi<&fBf»;#i£K:^T, 
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^4x$rH^-t^<. «&f^«ffittl [V] ffrffe, iM£MM«3 2 [kHz] £: 

WI3 2 [kHz] T*i*#im&tiaK&t>te^£\\$ 

16MHz) *T»»igpriB«sP L L»«iai&S:aw, ra&JS#*&M£3*i££: 

[0 0 0 3] 

TO L J: 3 £ + £ mm 
SMS£}£#"&l$ia#^ (Mill 5 0 [msec] ) fcV^HHj&#S> 

6 = 

(1) p L L$&Mm&*M}&'i-z>u ^U7^;h (lpf) &2fl»^ 

(2) pl L#§}g®j&£$£;&f £a?A*-7^;b# (lpf) &2ffia8W, 
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±12 (1) (2) ®*f»T».ti, D y f 7 v ^IS&*IC t« 3 t 

1\ (3) ©*fStT-te, S«#J*#tMIHtU EH&©:*«l£ft&$a< fcv\ 

fit, #38t$!0>B8rii, ny^T'y^ra&JSDii-Siii^Brig^, PLL 
[0 0 0 4] 

[0 0 0 5] 

wii, ^*b*7-fey bm^-* srSB«"ts^-7-fe»y h mm? - * mmu t . 

*m?LtL^ £*ftfflLH LTV^ 0 
[0 0 0 6] 
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[0 0 0 7] 

m^^mmommt. m&minzMvmmiz&^x. mm*y±v bmi±t\i 
mmmm<D*7Hv bm&(D^-rM^mmLxmmm&mmm^<Dmmz 

[0 0 0 8] 

it-sip l Lm®zmmmm^tf^®fe&t=.ffife<Dmmm£&2> &?izu v 

^ y?xmmm}±mfflm j %<Dn& mmm&^mmt., mmmmm&m. 
&^m<n&ftffimcm^^xmm*7-tv bn&T-zzmiEi,. mr=.^y± 

[0 0 0 9] 

Mmm&fflfflm^£Lxiii±i-tz>nurtxyj;i*£. mtmmm^zftm 
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[0 0 10] 

c i ] mmmm 

ci. i] mmmm<Dmm 

[i. i. i] mmmT-*mmmmmne>Mf& 

mmtf^im mmmmrn i o o©^i o i<D±m m^mm) few;, nam 

o M^<if;n o 2(D±mizit. ^mmiz ry, >f, „ g, : , 

[0011] 

HI«K^if;H 0 2(DfommiZ\,Z, 2}A-iS5X l O 3#@HIS:£;ftT£*;, 3<Z> 
^7A-^*^^i o 3©TM (M^W) ic, i^ItifMliti 0 0{CA 

^^n^'M^^^^ti^^ap 104 tfmmznx^Zo 

10 4 CDEI®±f!l^i±M^if;i/ 1 0 2 _bfC7£f&$*i£:fc^© 1 o£ 
*g^-f£*g^V-# l l 0 #IWJ^{CJ: U^^tlTVA^ 0 

0 lffljfHt:}! ffijJtX-f 1 0 5, |[f|^X-Y 1 0 6, M 
v?- 1 0 7 £ J: tfM^-f 108 #^;n^*iIBt§:£;ftT^5 0 

[0 0 12] 

0 2 {Cffi|^lt§?W#^S^a 1 0 Oj&*£|hUE/<1?;1/1 0 2 £J&U^L£#US : & 
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02 iZm~?£5lZ, ##1 0 1{C&?L3 la, 3 1 b^fiJtStlTfeU, Z(D 
?L3 1 a, 3 1 b l&ft^&tLTmffi? &m 1 1Z>V3--y h 3 2 £H 

2^m^i: LTmm~rz>m2 j byv=L-v h 3 3 ^-en-rtiseg^T^s 

o 

^©S^tCfeV^T, H 1 «y h 3 2 £EPf£Ki£;i/ 1 0 2 ©tlPfg^ftO 

%^My J &n.-v v 3 3 ^EPfgcf^o £ 0 is 

£olzmi y h 3 2 £<i:a^2-fe>+rrL- */ h 3 3 

[0013] 

mi -fe^if^- y h 3 2tt, ±5*L/feJg^*7-^ 1 1 O^Jgj^-T*^ 
$s (0 2 0i^ ryj ) ©-jc^ (@2©I®II) tCfflfiSftT^S. J&fc, # 

03 {C, H2(Z>IV-IVi(K{C?&- 3 TSfeHS:^ , r. 

03t3ti:^{:, m^^Jll 0 2 ©Tffilcte, EHg^i?;!/ 1 0 2 (Z>±Mlc 

*£/\°#->4 1 3»«^3tlfcSfOT*lCtt-fe>i?— *7<-5tf^>l4 2##flw 1 0 

l »c5i tit v*-5„ o ii:t>-9-*7i-^7^4 2cDn 

©*^t ©ft A & R£it f 3 ' t # T* £ * o 
[0 0 1 4 ] 

-fe>-9-#A-#^X4 2©T#tC«:, $ltm-»; b 3 2 ^IBKStlT 
S. 

fg 1 -fe>i?-rL- y h 3 2 te, LED (Light Emitting Diode) 4 4 !7 # h 
K4 5 LED44i7* h^-f*- F4 5 (ZOTClE»£ JlSSfofc 
«4 4ail, 31*4 6 fcfr&fltoRStlTfcy, LED4 4^^;^->4 It: 

3*6 I/, ^b^l«L 1 tcSo*VAT^l^mfi#A$:^^i-S 0 

Rf«lC»2 ±yV=L—V V 3 3 Ji, LED4 6 (07#fRO fc, !7tfh*V;f 
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-K4 7 (0 7#M) fc, LED4 6 £7* h^-Y^"- F4 7 fcflDlSftCBJitStl 
£Mft«£ v 3 *l*CJ3»;, LE D4 6#ft^A°#->4 1 {Cffijtf 

TH2^m3tL2 sritm, iwi, -zofcttytzy* vx-at- K4 7#gftL 

[0 0 15] 

£0 J:5lCjgl ■fe^-frnny h 3 2 L fell 1 #iffifB# A&Z$m 2 ir >if 

y h 3 3^^LfcS2 4ftfflM#Bj{)«^'r«fl|*«LaaJ8 1 (@6« 
(C ±oTA^> h£*K ZltUC j: yEK/<^ 1 0 2 ©EHE&SL&tftsrago 

Hl-fe>-tf:3.ny h 3 2 0>g*4 6 0>TflffK:i±, &j&A*4 7#fgttS>jftTfc 
r©^,&7\**4 7iCj:UIlt>ta-.y h 3 2^.t>^2i2>-9-rL- y h 3 

[0 0 16] 

0 2 £ J: tfEJ 3 lzB-f£?lz, 0 1 <0±aJK:tt, RM_htc» 3 4 

3*iTv^&. — 0 3 fc^f J:e)icta^^-if;i/l o 2©T®icii, T$!Hcg£ffi 

mm^HjV 1 0 2 ©EI**^®^®^*^ 1 0 1 ^(D^iCttO U > 

^4 7^fB«s*i-cfe»;, *4xtc«fc yj»^tfsffii#«taiS5«i o o to^cd*^ 

ft&^CDftAfcKrltl/TV^S. 
[0 0 17] 
[1. 1. 2] ft^/\°#->&CoV^ 
#clc, ft^A#->4 l iz-D^TMWirZo 

04 KtJSPWi: Lxmife'tzmm^Uft 1 0 2<DT®£^i-|gIT&5 0 
^^->4 1lt 04 (C^-Ti^C L E D 4 4 fiDfl&tf-f -5 ft ^iR-f S 
MI^4 1 a £ LE D4 4 ©ft fc^tt f SSMIi 4 1 b fc^SlC^S tl 

[0 0 18] 
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ffl (nttfflfJt) ©li^JCtt, 6 2= 3 6 0/n [ 8 ] 

mi*yv=L-y h3 2n 1 o 2 &nnE3-e:fc£gic, 

0 5 (a) iZm~ryt¥rt*-y 4 1 <0l»lR1K«4 1 a 1 b HZ&S. 

lzm&mz>Z.lHZ£y, 0 5 (b) K^?-<fc^fcfciE&&^£:t-r<&aSltfcffl'fi 

— H2-fe>ifn.- ^ h 3 3 female, m5 (c) {C5t-r J; e>&B&lE3£M7£ 

£<0»-&lCi3^T, £lfcfBfg#Afcjg2|ftffife-5B<DfltfBli, ffeJC^a&fS 
J:e>lC, l/4ffit«et-tms <fc-5lCiRiRi!g«4 l a&tfH*Mfi«4 1 bMtfJC 
Jfcl -fe>-fr:2.=.y h 3 2&.Xfm2-te>Vn.=.y h 3 3 <Z)@Bg#lg5££ JiT 
[0019] 
[1. 1. 3] -fe>^3.— */ h©gBfl| 

HI -fe^ifn- >y h32 ti2t>taz»; h 3 3 £. (DfigHD ft m 0 2K 

*MMl&MT*te. 9 1=62+02/2 t^^>J:-5(C||l-fe>-^rL- y |> 3 2£ 
£Z$m2ty^n.-y Y 3 3 tfBJgStlTV^. *4xtCj:y, E^^if ;i/ 1 0 2 
^M#»CJ: »;HI«S*P>tlfe»#tCtt, HI ■fe^-y-a.-y h 3 2M«t«» 
l^im^#Ai:||2-fe>-9-rL- >y h 3 3 2 Ifeftm^BJC 1/4 0>& 

[0 0 2 0] 

EI5{C^i"0:e){C, mm^Hfr 1 0 2 S:l$fHiI»;tCia«3-ftfc»^{Ctt, H2 
>y h 3 3 2 tfeffife-il- B {CH 1 "fe - >y N 3 2 (Z)£j& 

t^^ltffiff Ai'J l/4<Z>fitfB3S*#£D, M^if;i/1 0 2 ^M^ftm 
U fCimfg 2 IC«, H2-fe>-9-rL- h 3 3 <D&J&-t&rt 1 
■fe>-9-rL- h 3 2©Mt5/1;i/X^J: U 1 / 4 <Z)fltfB314x#£ C £ ^ £ IC 
ZKDJ^fcftfBiiti • ttffl^* J: oTlfeafc-TSJ: 3 Kill 

[0 0 2 1] 
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[i. i. 4] mmmm 

J^NFftSKM^S^tt lOOtt ftB#flJCD{£M?« (32kHz) (DVUvt 

m^cLK%&ti?zw&mMm$&T*3b2>7k&$&nm&5 it, f#®iM©u 

Mt&Wi 4MHz~l 6MHz) 0^D^ifCLK2 fcffiij-rSP 

[0 0 2 2] 

(ft^ffi) JCMv^tiS&^T'&'J, P L L$&Mm$& 5 3 lzttfo-tZ> V u y 

* fc. mmmmmmmmm 1 o o ®flt$&3i£is 8 1 ? y * & 

^Afe«fctf^2-fe>-9-3L-y h 3 3#£&-r$f£2*feffi{i-£BJCg^Tft# 
[0 0 2 3] 

M^^-r 7f 10 8H mmmmmmmmm i o o ^w^a^^jc-wu^ 

A*%©t?*>»J, Kj^^>f yf 1 1 o 8j^*>S*i*i:, flt 8 l 
»:fttf>*#Olcy -fey £l iz>-frrL:=.<y h 3 2 £ J:tf3g 2 -fe^n- 

>y f> 3 3 JCJ: U EPfg^i?;!/ 1 0 2 J: tfHI*R^|^©«|ffl * £ 

[0 0 2 4] 

fi£5£*^y^ 1 0 5, »^>yf 10 6H ffi#«L3iffl!8 UCfc^T^fRS 
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grasps i ^^-r^^^^^'fffgtcps^-r, x^ib 
&^s>, z.<Dmmmmmmizj3»z>?=- ram (^«, B^ra^^e- k^s^a 

mo 2©ta«^fitc^LTfB'[i$4xTfeu, tk&zn&mm^ji i 02© 

[0 0 2 5] 

[1. 1. 5] *£38iSE»;l3£tf PLL»jgEft©«/* 

[1. 1. 5. 1] *ii&&[a&<z)«&ig/& 

ZfcJHSffiEMfc 5 1 ft, Smc^i^C 5§SM«3 2 k H z ODTfcHiSiH^ 

51 Ah, zkjhbs&^s 1 Aizmmzmmzntcmffis 1 b h, ffisiB©- 
jj&^ti&m&wmm (gnd) h<Dmzwm^nr=.mi%mm^y^y^^ 
ict. mms 1 B<Dm^<D^£&m&mmm (gnd) n<Dmizmmznt=. 

^2^mmny^y-^ 5 lDt, S#t5 l B©— ^©SS^tcA^SB^^iKSti 
fc£l>f 5 1 Eh, fgl-f >A-# 5 1 E©ffi*SB^JCA*fig^-3^ft«l! 

3*1, miJ^^*^3 2 kHz©^D>^ifCLKI:aiAt§$2^>A'-3f 

[0 0 2 6] 

ci. i. 5. 2] PLhftmm&a&mmm, 

P L L#g|g[IJi&5 3 H8JC^-r«fe-5JC, ?D7^ff CLK©fiffii:M 
<Z>#M#|5 3 G©ffi*^©fiffii:S:it«!UT-t©ffiffi^tCfflS-rsm*^# ( 
T-V^^;i/) &ffi*tSfflfflib|i!SI5 3Ai:, ffi*BJt«!» 5 3 A©HJ:&fc-*lCgf 
-3V%T * D y tmnC L K £ Jt«* n ^ffCL K 2 /NO&ffiM (MMtM 
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t^LPF (Low Pass Filter) 53Ct, m&m^-^ S C VfC^C^T ? n 

#| (VCO) 53Dil, «j±fj^l|gig|| 5 3 D(Dm&mmm^SCyi lZ7t7tv 
h«i±M#SCV2$:mfiL/, «ffiMf§#S C V 2>tztb(DD / Any A- $ 
5 3 Ei:, ttJEffiffflTftiS** 5 3 D©ffi;dL£^ny#M#CLK2©MMf$l£# 

A l/TJt«^ n y f f #c L K 2 / N i: b tffiffljtf g 5 3 Ajcffiij-^-g, ( 1/ 

n) #M#§5 3F£, MUT^ot, P L L$8jgE»5 3 #D y * 
feW* L P F 5 3 C©ffi*«JEEtCj(*lSi-Sffi*«JEE-r-* SrT^n^/^-f 
MiltCPUiCffiAtSA/Dn^A-;? 5 3 Gil, £fi|>LT#J&£ tlT 

[0 0 2 7] 

[1. 1. 5. 3] PLL»SE»©f¥*fl#/* 
[1. 1. 5. 3. 1] mSJ:b«£#§£ J: 

fitfBJt«&&5 3 A©fltaR.;J3.fctf^'*-s?2K>:7 5 3 B©HI»«^K:ov^Ttt, 

hi o©#>r $>^-v- Mcasv^t, m^j^#u«, ^ny^ifcLKco 

fiWbt^n^^f^CLK2 L/fc n y^i^C L K 2 / N CD 

[0 0 2 8] 

^ot, * n vtm^C LK£.>7Uv tm^C L K 2 ^^MLfcMi' n y * 
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v>«^tCli, ffi*^UfeJ:tJtffi*^Dtt^lc "H" WOmteZZtLUftZ 

— m i o£>#-f ^ y>f?-v- mc^t, B^Mt l&svw^Mt 2jc^ 

Jfc«S* n vtm^C L K 2 / N V^SS-^fe* O y *fg#C 

LK&mwmcttLT? u v ?m-%c l k 2 (Z)m«t«v^-£ic«, 

tim-^Dte "H" V<;i/<Z>££T*&S. 
[0 0 2 9] 

Itlt ^St^l>S V^ii^ n «y f C L K©M?MtC#b t ^ n >y f C L 

fS£# "L" dtf)££ffi#fS#Ute "H" 1/^<Z)**T?*»S. 

5 3 B iCtfJiftStlS ^-V-^sK>^5 3 B Si^tSPf 

ffiijf^U^ "L" l/^;i/©#ia£tt;r>ftffil£fc»J, Nft^MOS 

^t, ^^-^7J0^5 3 BO^IglC^M^tlfe L P F 5 3 C©ffl;ftl±, U 

y*ft*CLKfcJtli^ny*fe#CLK2/N<0&ffi^ (MMtfcH) tcirbM L. 
feiiC«£WSIII«JBE (HI 0 (e) mm) HteZ> 0 

[0 0 3 0] 
[ 1 . 1 . 6] L P F 
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011 (a) IZB-t L PF53CI1 V^*££^y • U - F • 7 4 )l*V$>>) 

izgztiK cmo s^©p l l i c zmmir zm^izit. -\-fr&mm&zmv 

T£U, n>y^^>^^fA?:10 [msec] frf^C^S 31 £ RTtg £: & o T V 1 * 

So 

, Hi 1 (b) Si;t>*01 1 (c) (C^tj:^^fe(Z)h^5 0 

mil (b) ( c ) &cfetf3#»&j^Ttf)ji'j h^ot^§. 

KP : feffii:b^©^J#^^ (V/ r a d ) 

kv : m&mmmn^cDfflmfem (r a d/ s e c /v) 

[0 0 3 1 ] 
[1. 1. 7] 

Ell 2JCCMOS^(Z)«ffifrM#§SSII©#IH^$:^t-o 
< , ftf^CD L P F 5 3 C <DtStft<D g fi^tfffi < & S „ 

012(c^vnt, n^hn-M^sw "H" i"<;i<Dm&izte p^-r 
□ >ho-;i/i#sw "L" «E*![^i6» 5 3 D liS&tfs 

ttfifffflrmjEE-M s c v tc^f L r y - r izmt-f Z> z. h £ & & . 

3<7)£at>P^*;i/MO S h7>^*Pl, P 2(Dtf- hWA%m^<DWtit 
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[0 0 3 2] 

y-NGl, G 2tC£ \) 7'J 9^7D y^ia8&^#fiRStl, P?--Y*;i/ 
H" WOlt&V. P3-v%)l P 5 fcitfN^- 

n 2 ii*>^«s, p*--y*;h^>s?** p 4 fe^tf N^-v*;i/ h^ypx-ZN 

I N v soA^flS^JCfcttsWffiH:, Pft^;bh7>i/^^P2, P5 
I N V 5 ~ I N V 8 ©ffl*^ U^^*«SiSt 5 t , 7'J y7*7ny^ia»fe« 
[0 0 3 3] 

-£LT, ^-hGlCffiM "H" U^JV. ^-hG2 0ffi*tt " L 

" Pft^;n^7>^x3!P5j3ia!Nft*;i/h7>i/x^N 

pf^^;H5>^^P2, p 4 © km >««?3>f 

>-9-C 1 #3te*S4lSfe«), #*tC_fc#U ^Sli>fWt-* INVl^INV 
[0 0 3 4] 

[1. 2] te«&a»fc«fctmjgEEfr<D«rfls 

#$g^§P8 1 &£zf&ftMm$&5 1 , 5 3 ommcMB it» 

So 

ci. 2. i] tmmftm 
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, l o 4 {c^if^^^or i:^^„ 

[0 0 3 5] 
[1. 2. 2] '*fg^i&#/\(Z)#^f^ 

mm&mu 8 1 ^it ^^sin^^fir sigicte, p l hmmm 
^g'ffi© * ^ u izmm l feitmz p l l mmm$& 5 3^n>^t £^«uc & # 

5LPF53 COftjjm&lZffim-t ^ffi^mffi^-* £D/An>A-# 5 3 E 

^tUCiU, D/An>A-^53Elt ^S^lC P L L #§^imi& 5 3 ifi U y 
V L£TOJC;i3tt£L P F 5 3 C©mi7«ffi{C^B^-rs^-^-fe^ h«JEf§-5f SCV 

— «f^5 3Att, n y i'ifC L KCDffiffltftiO^jS 5 3 F 



■3^-^*075 3 Bit. fltfBJt8c»5 3 AcDffl^fr^icaS^T^ny 

L P F 5 3 ClCffiij-TSo 
LPF53CI1 **-Vtfy7 5 3 B ©ffi^-fg^©<g«Mtft»^©* 

T&znTm&fflfflm^ scv i i: LTE^-rso 

[0 0 3 6] 

rti^tc j: vn&Mm&msk (vco 5 3 D^^jwAij^tc^, «j±m^i 

-ft#SCVl h«JEf§^SCV2&m*UfcmjEEfflfflFf§#SCV#A;&3 
*U iEWf f S C ViCf jStSMM&ttS ^ D ?f f C L K 2 

#M#|5 3 Ftt, «jE$![f|J#i§l8#g 5 3 D©ffi*lfc^D>y^HfCLK2©J| 
«!![?:^MUTifcf yi'lfC.LK 2/Ni: LTft*B.fct$c#§ 5 3 Aicffi#-r 
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